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(54) GAS BARRIER FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a gas barrier film exhibiting a superior gas barrier property and 
simultaneously provided with an excellent coating property. 

SOLUTION: A gas barrier layer which comprises a polyurethane resin obtained by adding a polyisocyanate 
compound containing at least one of aromatic, aromatic aliphatic, and alicyclic polyisocyanates in an amount of 
at least 30 wt% of the total polyisocyanate compound, a polyhydroxyalkane carboxylic acid, as necessary a polyol 
compound containing a 2-8C polyol ingredient in an amount of at least 90 wt% of the total polyol compound, a 
chain extender selected from the group consisting of ammonia, an ammonia derivative, a diamine, hydrazine and a 
hydrazine derivative, and a neutralization agent, the polyurethane resin having a total of a urethane group 
concentration and urea group concentration of 25 to 60 wt% and an acid value of 5 to 100 mg KOH x g-1, a 
swellable inorganic layer compound, and a polyamine compound having an amine value of 100 to 1,900 mg KOH x 
g-1 is formed on one side or both sides of a thermoplastic resin base. 
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«s® *Ufc-e-4fcJi® Jb ( * « n ft ) t#4t5$^tt*f t > # y T % (O 10 

9t7^|# 1 8 5 0 mgKOH' g _1 S:Ji4fo5Jl«yT$^©##, — jtt t © » ^F- 

& s t fc s . * , 7? yft«s/h§v^3 75 yB-isc^^tas±t <s*tt«5fi?t 

[ 0 0 4 0 ] 

* ft * W ^F- ) C»LTi*lSr1'»t5OKBt5it*OSl*K0Hmg-e||lLt* 
fc> $ tt 5 . <c aa , ?py 7 ? vft^*©75 ^fftlWlcJ: 5*»6nsi^t>*)5. 20 
[ 0 0 4 1 ] 

# v * u ? ^ ® m t # V t $ ^ & m t (o m & it & , m&m e © $s w t * je * m 5$ 
®mmftic&te-tz,mm®immm*k(Dmmitic&%.v. {mm •. mm) / c « # : & a 

ttttSF) HT, l 0/1-1/1 OOttH^lSffcS. **s*felr»*U<tt» 

5/i~i/2©®iffc5 0 # v & U 9 is m m t # y r % > m t © m& it a mm _h 
, m f £• 5 /K a* * jg -e & a *s , *y7w?yi«g§#©^Ft, s is * # , * s © 

[ 0 0 4 2 ] 

©#* y< y T 7 ^ /v A Ht _kfE Ufc k *3 9 , # y 17 u * ^WJIB, I!* Wtt M fig « # 30 

(*^^P7|) ^f^Lfciiii|0^x^y77-f;VAT-&5„ r«^x^y7ftt 
, ^TO«3t(e:J;f97y^^^yTtt^^J¥-ra < t«|*§tt5„ 
[ 0 0 4 3 ] 

V\s*>-ffim, *y7?y<^«) 1 BiJ&igtRJIttfl: f£#J £ lift -siMtt EMI S» 40 

( 7 ^^) i*ts. tit, ^wiroeitsisKfev^t, b *i & & w * ft 

[ 0 0 4 4 ] 

iItt«iitft-&#J©»fi)giiBt^y !7^^v»]IBt©M*jj:Ut*y 17 

mm±, # y * i»? >mm k mm&mmmwitit®®, &mmmmm&fc&%>m±<Dmm 50 



JP 2005-138581 A 2005. 6. 2 



o ifc, &&W^tetf 2> * V T m (om £ te&izmfe £ frtett^fc y a x ;< y t y << ;v a 

HtOil ( # X ^ y 7 t£ ) WiS^*5j;U?M3t=iXh©m^;d^, 0. 1 ~ 4 M m , & 
SKIIO. 3-2 (imt?&5„ 
[ 0 0 4 5 ] 

eb •? t- fc ft ri , ffife#x^y7B{;i#«co^;!jD#J;&s^3;ftT^Tt>,j;i^ < , ^Joii: Lt 

K^Kihao, %k&fem, mm, &M,mm, m^m^Rum . m&m, mmm.m 

B T* fc ft fi , MIE#x y rm as * * * *fc ^ , tlftfe^^^ttixv^Tt J;v\ 
;fr#S^|&*i^ t vx it , fjitf*t!)y, £^#^i>-?A s asfc^y^A 
, 7 y ft * ;u -> A , 7 v {t V f- A , y v & # v"? A , 3B^^;u->y * # 9 ;* 

[ 0 0 4 6 ] 

V, l-^^^v, 1 - — ^ -& >- , 4 - ^ ^ ^ - 1 - ^ ^ > <£> 1 « £ fc 

/w, t 9 v ^m, * 9 9 y A^m. y <d i t^fctt 2iei±©7 20 

fc « :7* u ^ # fi ft , ^ofu-V^MSm-S-ft, 7Ptfuyi7nfl/yK^(Oxfi/y 
s 1 - ^ *r 1/ , l-^^^v, 1 - 's^rty, 4 - ^f;v - 1 - ^yry§© liSfctt 
2*^_hWa-^-w-7^ Virro^V^ASfciiiT'n ?/ * i -^ ft , 1 - y y V &mm& ft 

, r -r / -r — «f IB , ^b^BtflELfc-n^cDM-a-ftoss-g-^^ifro^y^-v^^v^w 
UB , ift«ff IB *j <fc -0-8* JJB 3£ <£> ft JIB , #!Jif i/yfU7?v- F v tK 

p V 6 , t-f p y 6 6 , •^--fnVll, ^-^nvi2, >T n >- 6 1 0 , *f- 4 n >- 6 / 
6 6, t^foy6 6/ 6 10fcJ;0!t^nyMXDfW*!)7^ K^ffli, # y ^ f /y / 

* ^ y - h *§<ot 9 y /v » «i jib , # y * ^ v- >- N x^w^-r^ y p = j- y^#m^ft 

f ©7f y p - h y/v^tJg, # y >f $ KWJ1 , #y ^ = ;u7;vp-;k ^.f- 30 

uv-if^/PT/w=i-/w*m'&ft^©*^ife^tti»jiB> # y # -tff^- hwiB^f^^tffe 
fts,, e. ft b ©wjfitt i mmmm t> u < » 2 ts«±*ii^ lt t> & < , tit «j 

THB^Fp^iti, * is? -g- 1± «t jib , *?y^-^^-h«fjiBf4. swte, mwLftm. 

mmm, * v ^-xT/mmm* # y r $ fsrh* jib 

[ 0 0 4 7 ] 

tfrxEof^ ^MtefttJJBSW (S"srMtt^iIB ^ -f a) -a^fflii, #i:ifx^y77-f 

t ( J I S K 7105tU<(4ASTM D 1 0 0 3 C?*) * 1 5 %£IT"C*5 i 40 

t u < > i 0%^Tt?;fe5i£#£?>t$?£i.v* o ^yt, m-zjm&mmy ^ /i- j± co 

m£te. # l£ PS 5g £ ft ft 1^2* , -««lliil~ 5 0 0 Mm©ii-efc5o 5 ~ 1 0 0 ju m 

* UV\ $^>IC$P*L<{4, 10~50Mmt?fc-5 o 
[ 0 0 4 8 ] 

* * y T^^/v-Ao^f^^y rtt*5<^;t/3l^tt^^i!fc^^v^s^-cfo^^fig2-&$^^5^ t 

t> 2> o 50 
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[ 0 0 4 9 1 

j± &mm-f zmcomtoxmi*, v ->v — m m # , hm, ;i & - # m # , ina u# - *& m # > 

[ 0 0 5 0 1 

T , ^7 i^73 - F> y ^ — ;* a — h N -i- y ^ — h , — =r — y t£ ¥ a) io 

«*t5rHt'§5„ i!u 12 <o M IBI tf> ?g fi . ^ro^fig-C^To T >b J; < , M x. « , 

&tem, ifeft-m&imm&Mi'X t> <fc<^, ^^^a,, ? * ^ # ji§ , ^ ~> jjg v r 

[ 0 0 5 1 J 

, mmm, fctt-MM®.®-^ >( ? u femmm^&mm x # 3 „ # ^ y r « © 

$£ ft fi , *7/<!)77-f^AO#^/<P7ttft«»t5i^5IjS4>?), 6 0^-16 0 

3 0 g>T? fc 5 . 
[ 0 0 5 2 J 

Stt L< iif «L, ^O7Ky>7i'^>'«tHliyiS*&-^^fcbfc^^dS0^u v % o ^Ea|tU-C 30 

mm* z t & m&mxn o z.b&"imb?j:'9&2Li,\,^ a \&mr — a* t izmm 

J - , n-*fcf4-l'y-^ox-?y-^^S0^u<^v>C>^5„ « tft K: *5 ft 

5*iiSS7;>a-/V(!:©S#)t*i4IiH:T ( W # : * ) / (tf : 7/P3-/V) b U 
1OO/O^7O/3O#0*K, 1 0 0/0~9 0/1 0#Ht»*lV\ ^ 

#j © « * « is 3£ £ *x & v^a* , $t;*i3bs?s©m/6a>6> 5it%»±tff 5 - uv> 

[ 0 0 5 3 1 40 

*7c, ^^tflcfi, # x< y T a ^Jgl W J&BItt 5 fiM^Ttt £ SS «> 5 #> , ^#Jtf>£ 

# . 7 V ± y > , !7y^xf ©#17/U3-M, 31 — A- IS > h ^ IS , # y f — A* r 

/i^=t-7u^^fjjg, v r ? v /um^mm , ^ d ^/^^ >-m^mm. # * ~> ^ m 

[ 0 0 5 4 1 

V^ftS*. a»»»*-^aKy^^^^»lliiW«tt*lt«Jl*tfl2#»*$«a{>-C*&-|C^* 50 
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-a-#K£>#»8£fc5VM4*K!) •? u ? 1/ ffi m ft Wcifc , £ £> d fi # y v ^ ■? is m m t Bis&i&m 
, * A, #r 7J , TtJJ&TJO 5*^-5 — . * y h 5 , =■ — ^ — , t> K?/K # 

e>ix5„ *fd. ^J5e<^:'t>JKy^'^'^'>'#JIB^:*J;T5>'S^■g•tf**l<DW*aH^^£i8^^•c 

<fc 9 4> ft < -TSg&iP: So 
[ 0 0 5 5 ] 

^CD£5KLT»e>^fc#*^!)T^^AK-oV>T, * ffi B S fc 5 (lm 2 ^fcf9 

* S'J 5£ ife S -3 < $!) 5£ K :|3 ^ T , lmg • m" 2 KTSr«/cfr t*5g* 
[ 0 0 5 6 ] 

^jsi:Aji»«u, i 2 otti 5 ftmMmvtc'&, istims*^ ^/^m & — & mm 

, ^f^^nv F^77^-l;i*f5 0 #*T, JS IS tt £ -ft •& «b * it & <t U T 

(!)f Vfay^^A) ^P>, St #^^^77^^ lm 2 Sfc!) l:t*ntV^5*l§ 
ttitSfk^-fe^®* (mg • m ~ 2 ) ^IWt5iffl^ffi-C$)5„ ft ^ |C , 3$ "T 5 l£ Jfe 

[ 0 0 5 7 ] 

S o # ^ y t ■? * b b-Cf*M*^7 t£ *t 5 & B (»3gtt^Sfk-&^o^®*fi 

1 m g • m ~ 2 T ) Sr^fc-fi&H^fcSo 30 
[ 0 0 5 8 ] 

£ K . *^Bjw^fxy^yT7^^A^$>oT(i, S*98©3g^tSf JH5J;5t 
, ^:0^^^^yTil©Ji(C7Ktt-l'v^rtcj;(9i@S:cDPPJSiJ^^$tt > ^^fflaWirLTfiJffl 

[ 0 0 5 9 ] 

% & M tff $ ft , #^^y 77^;VAR±©t - hi/- /v#ttco[pjJb*S|g^ttSo -teffi"5T 

t&#*tt t - h ^-/wsi t utt, -y--r ^^fc^w^^ttmvj \? / -/w, ft « a; # a; 

#tfaSHf ^ -fe v^^^iJ-f 6, tu5. 40 
[ 0 0 6 0 ] 

> * *5 j; tf^tt fc - H ^-/W^J £ ©*SJtt*S £ fc 5 o *fc, *tt-r *5 J; tfjfctt 

t - h'>-/w^J(c-^*nrv>57K^^tf^^^^^^y 7l*sg)!tt5i^T?Ji>ot'b, 

^tfx^y T € # ffi iC « # y 7V^>tS§^Oi$*ttl-?fe5Kft*iS*&/55#< ^ 

* ftT 5 # , #*^yrJl#MOTW^#|;$s#)fW£ft5o Lfc^ot, Tkte^^^-tDU 

[ 0 0 6 1 ] 

SI ± <D t *J 9 f¥ i£ b fc^^l^ <D x y< y T -7 -i ;U A lc £> o T tt » 61 4# P 7tt, 50 
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t4j3*)^«ttS:*it5fc», wxtf, * a , mm & & c & t -t z n * & %o & <d & m 

[3Ut0tJ] 
[ 0 0 6 2 ] 

(pudi) © ia §s ] 

XDI Vy^>f y->7^ - h) 45. 5 g , *iXD I (1, ( -f V 

•>7^ - Mf^) i^^n-^^ih^) 93. 9 g , xf|/y^!)3-;P24. 8 g , V s ^ 
f D-;^Plfty|l 3. 4 g> fciV^f itT^f/Hf;^t->8 0, 2 g *S 

■7-itS:4 0tt'M>xf;W75y9. 8 g C i 9 t SlLft. #6tvfcJKy!>P-^^7" 10 
HKy-r-#»* 8 2 4. 8 gO*t*tf ^^^-Ki 5»*S*, 2 - [ ( 2 - T 5 

KJ:»J, @^^2 5S*%cD7K^t!i:a^y^w^^«fflg (PUDI) &#fc 0 

^^WflgPUDl©^ffi{4 2 6. 9 m g K O H ■ g ~ 1 , •7W':?:-'Xig£&.XJ ? ?VTSig£ 
<T> -a- if « 3 9 . 6 m 4 % T* fe o ft. 
[ 0 0 6 3 ] 

[#i>*Wi?>-#|jm (PUD 2 ) WPS}] 
TkSsXDI (1, (-f yv'T^-h^f*) iX^c^dr-^^) 137. 3 g , 

IfX (t h'P dri/if ;U) r V-7^^t5 . 7 g> M ifwy^D 3-;V5 6 , 2 g , 
^^^d — /P-^^>-^16. lg, jUitfJUIfcttTt F^l 0 8. 4g^S^L t i 20 
^#ffl^T5 5 7? 8 B# S J& $ -Sr fc . rtD^^jKv^S^W^w^^r^jJfy-^-^^ 
5;4 0 < CT s h!)if/V75yi 0. 8 g CTtfnLfc, #bil,ft^y!>l--^>"7 0 W*fy-=r 
— 7 5 0 g (Di^\7LT^.^^f 4 x/wj;± 9 # i&: £ 12: , 2-t Kc +i/xf /i/7 ? / ~7 

5 m&% <o * ft v v u ? >- ffi m (pud 2) sr#fc„ s^ttjgpuD 2 ©Ktttt2 

4. 4 m g K O H • g ~ \ l7l-'*^«{g«&.U J *^T&lg«©-£-fH3 3 3. 2 fi * % 7? fc 
[ 0 0 6 4 ] 

y ? ^ * v«jfi§ (pud 3 ) o^isi] 

XDI (=¥^yu>'^'fy>'T^ — h) 55. 9 g , *SXD I (1, 3 - tf * (4 V 30 
•>7^ - v-^D^dr-^^) 115. 3 g , if l/y^y 3 - A- 3 4 . 8 g , v 5 

c-;l/7n^i-y^l 0. 1 g, *5 J; t£ £ UT^f;Hf/V^ h^9 5. 8 g Ir 

!)-?-*«t40tt?h!)if^7Sy7, 4 glCt^lPLfe, #k;fxfc;Ky<7I'-^V:7' 
U7}fy-7-^^&7 50. OgOTkt^^^^^-^i^lfltS-fr, 2 - [ ( 2 - T 5 
75/] i / — /V 2 6 . 5 g ti#gg)£*ffV\ ^f;nf ;l/^r hy^rf 
itS^tia!), 2 5 y -7 U * V»Jg (PUD3) £#7c 0 S 

KtlPUD3©g«ttl 6. 8 m g K O H • g ~ 1 , ? ^ ^ V lilSSTj! ? U 71S* O 

-a- tt- « 4 i . 8 m. 4 % t? o fc o 

[ 0 0 6 5 ] 40 

i#vvu?^mm (pud 4) (ommi 

H 12 MDI (^-/^ P--^i/;vy ^y-;^ y ->7^ - h ) 125. 3 g , *f XD I ( 
1, 3 - IT * (4 y i/T h^f /V) ^ n ^ -y- > ) 46. 4 g , cx^u^^ys — 

2 2 . 1 g, vJ^f n-/>7nlf*yt2 0. 8 g< 5 Vi| i: Lt 7 t h - MJ 
2 3. l g & j& £- u * ti#15(T7 0t;-?6NfiS)S$*fc„ ^©*;w#yKStf7 
l/^y7l/^!)?- ^S5:40tthyxf^75^1 4. 1 g CttftLfc, :©/K!) 
|>l/^y7V*!)-7-gig^ 7 5 0. 0 g©7KlC*:^7 ? -f^/^-jcj;t)^tfc$*2 - [ ( 

2-7?;*^) 7^;] i?;-^2 i. 3 g fi#SSjj;i:fT^\ ^ ^■/v^.^/u^r 

hvlri^tSrtCJ;^ if ^ 2 5 !) 7 (PUD4) £• 

#fc. SKfBgPUD4iDiIli3 4. 8mgKOH • g" 1 , !7 ^S8IRV^7 50 
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ISIO^ffi4 3 3. 6 li%t?*>ofc 0 
[ 0 0 6 6 ] 

[ V I"? V T 5 ^(DfflMl 

*§5XD I (1, V->7^ - h^^/P-) ->^n^^-^>-) 97. 1 g , v 5 

^f;n^ ;-;l,75y9 3. 6 giiTil^L, llfiMT« 6 0 °C t? 2 B# ffl R $ 

* T , V U ■? y&&# V T H > (UPA) Sr#fc 0 HtFSET$^{b-a-i^UPA(DT5V'ffi{i 
3 0 9mgKOH • g"'l?fcofc„ 

[ 0 0 6 7 ] 

[ 0 0 6 8 ] 

:KP7 5yjU^tLT2- [ (2-75/xf/V) 7 5 7] ? ; - ,v ( A E E A : 
T5>'ffil 0 7 7mgKOH- g" 1 ) , * 9 * V U y i? T $. 1/ (mXDA:T?:<"ffi8 
24mgKOH-g~ I ) , ^ ? ^ •> U 1/ y i?7 5 y ©xf 1/ y t^t^ K 4 ^^ft ( 
XDA-E04:T5>'ffi349mgKOH-g" 1 ) N y - T 5 / 

7*n f/U^fA-^^ h*i/V7y (AEAPS:T3:>'«544mgKOH-g~ 1 ) , I? 
^^P-VhyT5>'(DETA:T5>'^1631mgKOH-g" 1 ), 1, 3 - v 5 T 5 

(DAP : 7^y|l 5 1 4mgKOH • g" 1 ) ?:i^f;, 20 

[ 0 0 6 9 ] 

l# V T 7 4 A>J*<Z>&ft : SH *g #J 1 ~ 1 9<D^$S] 

SIMl-l 1, 13—15, 17^1 9|:*SV»XI4, *4 9 0 g g t 0 KItidi 

, rmm i <Dm&'m&K7r;-rmmm& ( a * ) 75 

, ^lfois-^fj-g-ic^-rmflrfd^- ( m s g& ) «r«fc-r±5{CHfriEpfi!}<75^y^^^v# 

1S:4 0 0 gf o»j$L*^f)iaiLfc 0 ^Lt, -£@7fc#?8l*3:10S*%£-i-5<i:5 

tTk-srJiiit^^^y TiiSJtiiiLfc. ft ff u , m m m 1 7 -e « p u d 3 ( m 1 <p r 

* 3 1 £ * IE ) £r 4 0 0 g , II^l 8T-I1PUD4 ( & 1 <P U 4J <t * IE ) 4: 4 0 0 30 

g <?>mto t bfc m <d m v <d mm &i x- & # y 9 ? >mna p u i> 1 *4 o o s <omim t u 

[ 0 0 7 0 ] 

^Jfg^Jl 2, 1 6 |C * V* T tt , * 9 5 0 gSfc:9!liPtt4i«je^'fb-g-^S:5fifi%^«(C 

t/Ttiin^ t» m m <o # y r s. yik<&mxmiN u , 1 i$rai*# ufc 0 a^-c 

, jk y r ? yit&yo&mi® i^tcmm&mmm jRffc#*r*#tfc*te , * 1 <*> © m -s- w ^ 

-TSAfiJ'^ («S95) *vtfc-r i 5 M *! © # V <? \s 9 ^»JW* 4 O O g foUjfl 

ft *s C> Ss;0Q U fc„ tLT, I: 1 01i%it5± 5 iz. ft. & Jjb z_ X x '< V T - 

mmmicmm Liz* it « u , & % ey 1 2-?upudu4 o o g . n as 0*1 1 6 r± p u d 40 
2 (aiif r*2j i*iE) & 4 0 0 g (omm t vit a 

[ 0 0 7 1 ] 

[^fX^y 77-f AA©^^ : it mm 1 ~ 3 ©US!] 

jfcifctfyi , 2 <t l x , tj<4 9 0 * mit 9 BM&temmvtft.&'ifo'b 2 & m%&wtir s x 5 

I' H S L „ ^r^^yT3:>'ft:^-^S:^AD-t-5^i:ft<, ^roffi^iBttii^S^fb^-^!* 

<r> ft y 17 u- * ^#JIB p u d 1 £• 4 0 0 g T oSfc# u ft as kmflD Lfc. ^Lt, ^H»^ig 
£ £ 1 0li%tf5 J; 5 C***xT^x/^ 7Iiffl|lHS! Lfc, it t£ #J 3 <k L T , 

* 5 0 0 gi:^y7?yft^» (aeaps) STTIB^i-pcoS^SiJ-^t^i-afifJ^-C* 
SSsflDL, 1 B# RB « # # , MI5^®l©^y -7W"*^«tJ|gPUD 1 3:4 0 0 gf ofj$L*^ 50 
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fee 

[ 0 0 7 2 ] 

3 p tftiinii^iTofcziiif^!; / n^i/y7-f/i'A ( J? ^ 2 o m m , opp) 
^Sffii^MIE^SSLfc^xx^yT'li^SI 8, it tfc #1 l ~ 3 ) 3: 4£ & tf> 

^^ff $ * 1 . 5(imi45J:5l^7^73-? - -eM* (llSSl 5 Om • m i n 
" 1 ) bfc^, 1 2 0 "C , 5f ffltiU, ^JS««Il~18*5j:UJitigj0t|l~3(O^^/^yT 

[ 0 0 7 3 ] 

(ff^.2 0Mm, OPP) CD&SffiJblC, *tt!>l/?yl»| ( H # ft B 
^^^/VttS^ttS : XAC, hyif;U7$yffP, ^ffilQmgKOH-g 1 ) 
Ii7 5/ IioSUki«i/i ift5J:5i:9i/^y«tt#!J75^ (upa) £ IE -g- 
LfcT^#-=i-h#JSr, $£*$^©^BIff£/5S0. 3/imi44i5l:^7lf73-^- 
ta# (^XjfiSlSOm-min" 1 ) L T & *| L fc 0 ^O^, 2*Jfc0!ll4©»|jRl;:«fcS 
^^.^<yT^^^J«ri/91i'T=i-^-T^^U ( M I it * 1 5 Om • m i n " 1 ) 1 2 0 

[ 0 0 7 4 ] 

1 ~ 1 9 *3 «£ IF tfc !& #J 1 ~ 3 ©E^te^lCOV^Tt 1 tC ^ "T 0 * <F CD I" 8R 

[ 0 0 7 5 ] 
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F 9 — A (#%) 4F100 AC03B AC03C AC03H AC05B AC05C AC05H AH03B AH03C AH03H AK01A 
AK03A AK04A AK42A AK46A AK51B AK51C AK51K AK62A AROOD AROOE 
EH46 GB15 GB23 HB31D JB05D JB05E JD02 JD02B JD02C JL11E 
4J002 BJ002 CK021 CM012 DJ006 EN007 EN037 EN047 EN077 FD202 FD206 
FD207 GHOO 

4J034 BA02 BA06 CA04 CA13 CA15 CA19 CA24 CB01 CB03 CB05 
CB07 CB08 CC03 CC12 CC23 CC26 CC52 CC61 CC62 CC65 
CE03 HA01 HA07 HC12 HC13 HC17 HC22 HC45 HC46 HC54 
HC61 HC64 HC67 HC70 HC71 JA02 JA03 JA12 JA15 QA07 
QC05 RA05 RA07 



